Blockage of the sodium current in isolated single cells from rat ventricle with mexiletine and disopyramide.
The blocking effects of local anesthetics, mexiletine and disopyramide on the sodium currents (INa) of enzymatically isolated, single cells from rat ventricle were studied under voltage clamp conditions. A suction pipette technique was used for voltage clamp and internal perfusion. Potassium currents were blocked by replacing K+ with Cs+ in the internal and external solutions; calcium currents were blocked by replacing Ca2+ with Co2+ in the external solution to isolate INa. When the cells were stimulated infrequently (less than 1 Hz), both drugs produced dose-dependent depression of INa, which was correlated with one-to-one binding to sodium channel. A half-blocking concentration (KD) of 2.8 X 10(-5) M was observed for both agents. The shape of the current-voltage curve along the voltage axis remained unchanged in the presence of either drug. Both drugs shifted the inactivation curve of INa to more negative potentials. Mexiletine produced a marked use-dependent blockage of INa, whereas disopyramide did not produce significant use-dependent block under similar experimental conditions. Both drugs prolonged the recovery of INa from inactivation. The results suggested that both drugs interact with the inactivation mechanism of the sodium channels of rat myocardial cells.